tion experiments the number of such determinations required to obtain reliable estimates of water use is large, and the work involved is time-consuming during the growing season.
An experiment consisting of 13 irrigation treatments designed to study. the effects of frequency and time of irrigation on corn production was initiated at tht Scotts Bluff Experiment Station, Mitchell, Nebr., in 1952 . In order to measure the water use by corn plants, the percent moisture of the soil on an oven-dry basis was estimated for each plot at the beginning of the season, before and after each irrigation, and at the end of the season. The number of soil samples required to obtain reliable estimates of water use was, consequently, very large. The purpose of this paper is (I) to outline the sampling technique originally followed, and (2) to show that by analyzing the various sources of variation encountered in the original procedure, considerable time and expense could be saved and greater efficiency could be gained by altering the sampling scheme.
The literature pertaining to soil sampling is not very extensive. Cline (1) discussed the principles involved in soil sampling and reviews the literature prior to 1944. Rigney and Reed ( 5 ) and Reed and Rigney ( 4 ) illustrated how the components which contribute to total variation may be estimated and utilized in designing an efficient sampling procedure .for determining certain chemical properties of soil. Literature on sampling procedures for determining soil moisture is not extensive. However, the principles involved in sampling to determine chemical properties may also be applied to sampling for moisture determination.
EXPERIMENTAL PROCEDURE
The irrigation experiment was conducted on Tripp very fine sandy loam soil and consisted of four replications. A randomized block desiqn was used. The time and frequency of irrigation was determined by tensiometer readings in the key treatment plots. The key treatment was the highest moisture treatment and consisted of six irrigations during the growing season. Other treatments differed from the key treatment by having one or more of the irrigations omitted. However, when these other treatments were irrigated, the water was applied on the same dates that it was applied to plots of the key treatment.
Soil sampling was done with a Veihmeyer tube before and after each irrigation on the key treatment, Le., on the treatment receiving six irrigations. Other treatment plots were also sampled when their past history of irrigation during the experiment became different from the key treatment. For purposes of this paper, the 'Contribution from the Nebracka Agr. Exp. Sta. .and the Soil and Water Conservation Research Branch, A.R.S., U.S.D A. Pubsampling unit was a single core 78 inches deep, a purposes this sampling unit was broken down in sisting of the following increments in inches of 0 to 6 , 6 to 18, 18 to 30, 30 to 42, 42 to 54, 54 The amount of water present in the soil was ex water contained in a 78-inch profile depth.
Each plot consisted of five 110-foot rows of inches apart. The plants were spaced approxim apart in the row. Twelve sampling units were tak at places as indicated in figure 1 ; however, in 2 or 3 locations ( 3 sampling positions per locati in each plot. The lengthwise locations (each sampling positions) were somewhat systematical one sampling time to adequately represent the p season the plot was sampled in several different sampling area from Row 2 to Row 4. This sa provided ample sampling area in the proximity o wise locations and for all practical purposes co as random.
Percent moisture of soil on the oven dry basi by oven drying at 105" C. for 24 hours. For con water, bulk densities were used. The bulk den determined for the experimental area in the earl of bulk density values was used for part of the set for the remainder because of distinct subsoil d the two parts. These bulk densities were determ increment of depth as the soil sampling sub-units.
In 1952 more than 1,200 soil sampling units plots receiving irrigations ranging in number from variation among these units was studied to det sources of variability contributing to the total va most efficient sampling scheme could be determ this experiment and in similar exoeriments in fu If xljmo represents the feet of moisture in t from a single sampling unit, the following mod factors which make one sampling unit different where u = the mean feet of water calculated all of the samplina units. Although the sampling locations within eac selected strictly at random (figure 1). they are b sent the variation amone locations within the plo expect in a problem of this type. Henre. these loc as thouqh they were random in the above mode Published January, 1956 
